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(54) HIGH-STRENGTH BEAD WIRE AND MANUFACTURING METHOD THEREFOR

(57) Provided are a high-strength bead wire and a
method of manufacturing the same. The method includes
preparing a wire rod containing 0.86 % to 1.02 % by
weight of carbon, applying 5 g/m2 to 10 g/m2 of phosphate
coating onto the surface of the wire rod, and drawing the
wire rod onto which the phosphate coating is applied. In
the drawing, the wire rod is drawn by a drawing apparatus
including a drawing die capable of drawing the wire rod

and a pressure die installed in front of the drawing die
and capable of applying pressure to the wire rod. The
diameter of the pressure die is 1.05 times to 1.20 times
the diameter of the drawing die. The high-strength bead
wire includes a wire rod containing 0.86 % to 1.02 % by
weight of carbon and 5 g/m2 to 10 g/m2 of the phosphate
coating applied onto the surface of the wire rod and is
manufactured by the above-described method.
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Description

TECHNICAL FIELD

[0001] One or more embodiments of the present dis-
closure relate to a high-strength bead wire and a method
of manufacturing the same, and more particularly, to a
high-strength bead wire which may be provided with in-
creased tensile strength by adjusting the amount of coat-
ing and the diameter of a pressure die to manufacture
the high-strength bead wire with a high-carbon-content,
and a method of manufacturing the same.

BACKGROUND ART

[0002] In general, a bead is a portion where a tire and
a wheel disc contact each other in an automobile tire,
and a bead wire is embedded in the bead portion of the
tire to withstand body load and ensure stability while driv-
ing. The bead wire is a highly significant component that
fixes the tire to the wheel disc due to internal air pressure
and deformation of the tire, and delivers driving force,
brake force, and steering force of the automobile tire to
a road surface.
[0003] A tire for a vehicle is composed of a tread portion
that contacts the ground while driving, a bead portion in
close contact with a rim portion of an automobile wheel,
a shoulder portion connecting the bead portion and the
tread portion, and a side wall portion. Several strands of
a bead wire are embedded in the bead portion of the tire
to support the vehicle.
[0004] The surface of the bead wire embedded in the
bead portion is plated mainly with bronze made of an
alloy of copper and tin to enhance the strength of adhe-
sion to rubber, and various methods such as chemical
plating, electroplating, and the like may be used in the
plating. In addition, after the plating, a resin coating may
be further applied onto the surface of the bead wire to
enhance resistance to corrosion.
[0005] Such bead wires are gradually being strength-
ened to increase the fuel efficiency and stability of auto-
mobiles. A high-strength bead wire has the advantage
of being capable of producing the same strength with a
small amount as with a large amount when applied to
real automobiles, thanks to its high strength-to-weight
ratio.
[0006] However, there are some weak points identified
in the process of manufacturing such a high-strength
bead wire, as follows. A high-carbon-content material
needs to be processed to manufacture the high-strength
bead wire. However, as the carbon content increases,
non-uniform processing tends to occur in the center and
inside of the material during a drawing process, and ac-
cordingly, disconnection may occur during processing.
[0007] In addition, when a finished product is made of
a material having a high-carbon-content, characteristic
values such as torsional rotation, bending, and kink may
be lowered in the finished product due to the high-carbon-

content. Thus, in order to manufacture a high-strength
bead wire, a bead wire manufacturing process capable
of preventing a lowering of the characteristic values such
as torsional rotation, bending, and kink and also occur-
rence of disconnection during the drawing process while
increasing the carbon content is required.

DESCRIPTION OF EMBODIMENTS

TECHNICAL PROBLEM

[0008] One or more embodiments of the present dis-
closure relate to a high-strength bead wire capable of
increasing tensile strength of a bead wire by adjusting
the amount of coating and the diameter of a pressure
die, thus manufacturing the high-strength bead wire con-
taining a high-carbon-content, and a method of manu-
facturing the same.

SOLUTION TO PROBLEM

[0009] The above-described method of manufacturing
the high-strength bead wire includes: preparing a wire
rod containing 0.86 % to 1.02 % by weight of carbon;
applying 5 g/m2 to 10 g/m2 of phosphate coating onto the
surface of the wire rod; and drawing the wire rod onto
which the phosphate coating is applied; wherein the wire
rod in the drawing is drawn by a drawing apparatus in-
cluding a drawing die capable of drawing the wire rod
and a pressure die installed in front of the drawing die
and capable of applying pressure to the wire rod, and the
diameter of the pressure die is 1.05 times to 1.2 times
the diameter of the drawing die.
[0010] The wire rod of the above-described method of
manufacturing the high-strength bead wire includes sili-
con, manganese, and chromium. It is desirable that the
silicon be 0.40 % to 0.58 % by weight, the manganese
be 0.25 % to 0.40 % by weight, and the chromium be
0.15 % to 0.25 % by weight. In addition, it is also desirable
that the wire rod that has undergone the drawing is
formed with a wire diameter of 0.8 mm to 3.0 mm, and
has a strength of 240 kgf/mm2 or greater and an elonga-
tion of 6 % or greater.
[0011] It is desirable that when the diameter of the wire
rod after the drawing of the above-described method is
greater than 1.3 mm, the drawing includes a primary
drawing, and in contrast, when the diameter of the wire
rod after the drawing is less than 1.3 mm, the drawing
includes the primary drawing, a patenting process, and
a secondary drawing.
[0012] The above-described high-strength bead wire
includes a wire rod containing 0.86 % to 1.02 % by weight
of carbon and 5 g/m2 to 10 g/m2 of phosphate coating to
be applied onto the surface of the wire rod, wherein the
wire rod is drawn by an apparatus including a drawing
die capable of drawing the wire rod and a pressure die
installed in front of the drawing die and capable of apply-
ing pressure to the wire rod, and the diameter of the pres-
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sure die is 1.05 times to 1.20 times the diameter of the
drawing die.
[0013] The wire rod of the above-described high-
strength bead wire includes silicon, manganese, and
chromium. It is desirable that the silicon be 0.40 % to
0.58 % by weight, the manganese be 0.25 % to 0.40 %
by weight, and the chromium be 0.15 % to 0.25 % by
weight. In addition, it is also desirable that the wire rod
drawn by the drawing apparatus is formed with a wire
diameter of 0.8 mm to 3.0 mm, and has a strength of 240
kgf/mm2 or greater and an elongation of 6 % or greater.

ADVANTAGEOUS EFFECTS OF DISCLOSURE

[0014] According to the present disclosure, a high-
strength bead wire containing a high-carbon-content may
be manufactured by increasing lubrication performance
through the adjustment of the amount of coating and the
diameter of a pressure die.
[0015] In addition, the high-strength bead wire having
a high strength-to-weight ratio, when applied to automo-
bile tires, may reduce the weight of and increase fuel
efficiency of automobiles, and also the high-strength
bead wire having high tensile strength may increase en-
durance against tire pressure and resistance to external
shocks, thus increasing stability of the automobile tires.

BRIEF DESCRIPTION OF DRAWINGS

[0016]

FIG. 1 is a flowchart illustrating a process of a method
of manufacturing a high-strength bead wire, accord-
ing to an embodiment of the present disclosure.
FIG. 2 is a diagram illustrating flow of a lubricant
when a pressure die diameter is 1.05 times to 1.2
times a drawing die diameter, according to an em-
bodiment of the present disclosure.
FIG. 3 is a diagram illustrating flow of a lubricant
when the pressure die diameter is 1.2 times to 1.4
times the drawing die diameter, according to an em-
bodiment of the present disclosure.
FIG. 4 is a graph comparing wire surface tempera-
tures between an embodiment of the present disclo-
sure and a comparative example.
FIG. 5 is a graph comparing surface roughness and
a coating amount of residual lubricant between an
embodiment of the present disclosure and a com-
parative example.
FIG. 6 is a table showing physical properties of a
high-strength bead wire manufactured by a method
of manufacturing a high-strength bead wire, accord-
ing to an embodiment of the present disclosure.

MODE OF DISCLOSURE

[0017] One or more embodiments of the present dis-
closure relate to a high-strength bead wire capable of

increasing tensile strength of a bead wire by adjusting
the amount of coating and the diameter of a pressure
die, thus manufacturing the high-strength bead wire con-
taining a high-carbon-content, and a method of manu-
facturing the same. Example embodiments of the present
disclosure will be more fully understood from the follow-
ing detailed description taken in conjunction with the ac-
companying drawings.
[0018] Referring to FIG. 1, the method of manufactur-
ing a high-strength bead wire includes a wire rod prepa-
ration S100, a coating application S200, and a drawing
S300.
[0019] In the wire rod preparation S100, a wire rod 110
containing 0.86 % to 1.02 % by weight of carbon (C) is
prepared. Existing wire rods have a C content of 0.6 %
to 0.85 % by weight. However, increasing the C content
of the wire rods causes disconnection during a drawing
process and lowers characteristic values such as torsion-
al rotation, bending, and kink.
[0020] However, according to an embodiment of the
present disclosure, it is possible to use a wire rod con-
taining a C content of 0.86 % to 1.02 % by weight by
adjusting the amount of coating and the diameter of a
pressure die. In the wire rod preparation S100, a wire rod
110 containing a C content of 0.86 % to 1.02 % by weight
is prepared.
[0021] The diameter of the wire rod 110 may range
from 5.0 mm to 9.0 mm, wherein the wire rod 110 may
include silicon, manganese, and chromium. (In detail,
within the wire rod 110, the silicon may be 0.40 % to 0.58
% by weight, the manganese may be 0.25 % to 0.40 %
by weight, and the chromium may be 0.15 % to 0.25 %
by weight.)
[0022] In the coating application S200, 5 g/m2 to 10
g/m2 of phosphate coating 120 is applied onto the surface
of the wire rod 110. The phosphate coating 120 serves
as a lubricant when the wire rod 110 is drawn. In other
words, the phosphate coating 120 applied onto the sur-
face of the wire rod 110 is pressed by a pressure die 132
to be described herein below, and the phosphate coating
120 is liquefied by such pressure, and thus serves as a
lubricant.
[0023] In general, when a high C steel wire rod con-
taining a high C content is drawn, whereas the outside
of the wire rod is less processed due to friction with a die
(a drawing die 131, the pressure die 132, and so forth),
the inside of the wire rod is more processed in compar-
ison. Due to the difference in processing between the
inside and outside of the wire rod, when the high C steel
wire rod containing the high C content is drawn, internal
cracks or blowholes may occur, which causes non-uni-
form processing. Due to such non-uniform processing,
the high C steel wire rod containing a high C content may
cause the characteristic values such as torsional rotation,
bending, and kink to be lowered. Thus, in order to draw
the high C steel wire rod containing a high C content
without lowering the characteristic values, lubrication
performance needs to be improved.
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[0024] When the C content in the wire rod is relatively
low (low C steel and medium C steel), the drawing proc-
ess proceeds as expected even when the amount of the
phosphate coating to be applied onto the wire rod surface
is small, since friction between the die (the drawing die
131, the pressure die 132, and so forth) and the wire rod
is not significant. (When the wire rod is made of low C
steel or medium C steel, the drawing process proceeds
as expected with 3 g/m2 to 4 g/m2 of the phosphate coat-
ing to be applied onto the wire rod surface.)
[0025] However, as an embodiment of the present dis-
closure has shown, in the case of the wire rod 110 con-
taining a high C content, since its lubrication performance
needs to be improved to reduce friction between the wire
rod and the die during the drawing process, it is desirable
that the amount of the phosphate coating 120 to be ap-
plied onto the surface of the wire rod 110 be 5 g/m2 to
10 g/m2 in the coating application S200, and 5 g/m2 to 8
g/m2 is most desirable. (Here, if the phosphate coating
120 is too thick, the phosphate coating 120 may be bun-
dled in several places or the phosphate coating 120 may
come off when the wire is bent, which may rather have
a negative effect on the lubrication. Thus, it is desirable
that the amount of the phosphate coating 120 be 10g/m2

or less, and 5 g/m2 to 8 g/m2 is most desirable.)
[0026] In order to improve lubrication performance of
the wire rod 110 containing a high C content, the lubri-
cation performance needs to be improved by increasing
the amount of the phosphate coating 120 to be applied
onto the wire rod 110 and at the same time, increasing
the pressure applied to the phosphate coating 120.
[0027] In the drawing S300, the wire rod 110 is drawn
through a drawing apparatus 130 including the drawing
die 131 capable of drawing the wire rod 110 and the pres-
sure die 132 installed in front of the drawing die 131 and
capable of applying pressure to the wire rod 110. In the
drawing S300, lubrication performance may be improved
by making a pressure die diameter (a) 1.05 times to 1.2
times a drawing die diameter (b), and thus increasing
pressure to be applied to the phosphate coating 120.

(Referring to FIG. 2, the pressure die diameter (a) refers 
to length a, and the drawing die diameter (b) refers to 
length b.)

[0028] The pressure die 132 may apply pressure to the
phosphate coating 120 applied onto the surface of the
wire rod 110, and the phosphate coating 120 is liquefied
by the pressure applied by the pressure die 132, thus
serving as a lubricant.
[0029] Referring to FIGS. 2 and 3, it is desirable that
the pressure die diameter (a) be 1.2 times the drawing
die diameter (b) or less. When the pressure die diameter
(a) is big as shown in FIG. 3, the pressure applied by the
pressure die 132 becomes small, and accordingly, the
ratio of the liquefaction of the phosphate coating 120 is
small, leading to a difficulty in improving lubrication per-
formance. Thus, according to an embodiment of the

present disclosure, the amount of lubricant flowing into
the drawing die 131 may be increased by lowering the
pressure die diameter (a) to 1.20 times the drawing die
diameter (b), as shown in FIG. 2.
[0030] As the amount of the lubricant flowing into the
drawing die 131 is increased, the inside and outside of
the wire rod 110 may be evenly drawn. In the case of the
existing high C steel wire rod containing a high C content,
friction between the wire rod and the die may occur due
to the degradation of the lubrication performance, and
thus the inside and outside of the wire rod may be une-
venly drawn, leading to a lowering of the characteristic
values such as torsional rotation, bending, and kink.
[0031] However, when lubrication performance is im-
proved by lowering the pressure die diameter (a) to 1.20
times the drawing die diameter (b), the inside and outside
of the wire rod 110 may be evenly drawn, and accordingly
a lowering of the characteristic values such as torsional
rotation, bending, and kink may be prevented during the
drawing process. Thus, it is desirable that the pressure
die diameter (a) be 1.2 times the drawing die diameter
(b) or less.
[0032] Still, it is desirable that the pressure die diam-
eter (a) be 1.05 times the drawing die diameter (b) or
greater. When the phosphate coating 120 applied onto
the surface of the wire rod 110 serves as a lubricant,
large particles exist in the lubricant. If the pressure die
diameter (a) is less than 1.05 times the drawing die di-
ameter (b), lubrication performance may rather be de-
graded since the pressure die may be blocked by the
large particles in the lubricant. In addition, if the pressure
die diameter (a) is too small, friction may occur between
the wire rod 110 and the pressure die 132, which may
rather degrade the lubrication performance. Thus, it is
desirable that the pressure die diameter (a) be 1.05 times
the drawing die diameter (b) or greater.
[0033] The reason why the pressure die diameter (a)
needs to be 1.05 times to 1.2 times the drawing die di-
ameter (b) will be described in greater detail, with refer-
ence to FIGS. 4 and 5 as follows. FIG. 4 shows temper-
ature variations in wire surface of a dice exit, according
to the ratios of the pressure die diameter (a), and FIG. 5
shows variations in wire surface roughness and coating
amount of residual lubricant, according to the ratios of
the pressure die diameter (a).
[0034] Referring to FIG. 4, it may be identified that
when the pressure die diameter (a) is 1.05 times to 1.2
times the drawing die diameter (b), the wire surface tem-
perature is lower than when other ratios are applied. That
indicates that when the pressure die diameter (a) is 1.05
times to 1.2 times the drawing die diameter (b), friction
occurs less as the lubrication performance is increased,
and accordingly, the wire surface temperature becomes
low.
[0035] Referring to FIG. 5, it may be identified that
when the pressure die diameter (a) is 1.05 times to 1.2
times the drawing die diameter (b), the surface rough-
ness increases, and the amount of residual coating lu-
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bricant increases. The fact that when the pressure die
diameter (a) is 1.05 times to 1.2 times the drawing die
diameter (b), the amount of residual coating lubricant in-
creases indicates that the lubrication performance has
been improved. (In addition, since when the pressure die
diameter (a) is 1.05 times to 1.2 times the drawing die
diameter (b), the surface roughness may increase, the
strength of adhesion to rubber may increase.)
[0036] The wire rod 110 after the drawing S300 may
be drawn to a wire diameter of 0.8 mm to 3.0 mm, and
the high-strength bead wire manufactured by the above-
described manufacturing method may have a strength
of 240 kgf/mm2 or greater and an elongation of 6 % of
greater. (In detail, the high-strength bead wire may have
a strength of 240 kgf/mm2 to 260 kgf/mm2 and an elon-
gation of 6 % to 8 %.)
[0037] Depending on the wire diameter of the wire rod
110 that has undergone the drawing S300, the drawing
S300 may include a primary drawing or a secondary
drawing. In detail, if the wire diameter of the wire rod 110
after the drawing S300 is 1.3 mm or greater, the drawing
S300 includes the primary drawing in which the drawing
is performed to the target wire diameter right after the
coating for drawing lubrication is applied onto the surface
of the wire rod 110.
[0038] In contrast, if the wire diameter of the wire rod
110 after the drawing S300 is less than 1.3 mm, the draw-
ing S300 may include the primary drawing, a patenting
process, and the secondary drawing, or may include two
separate operations.
[0039] In detail, the drawing S300 undergoes the pat-
enting process to recover the tissue of the steel after the
primary drawing. The patenting process is performed as
follows. Temperature of the wire rod 110 is increased up
to 850°C to 940°C by heating the wire rod 110 using a
gas or electric heating furnace to transform the entire
tissue of the wire rod into an austenite tissue. Following
this, the wire rod 110 passes through a solder bath for
uniform cooling to about 590°C and overall a uniform
pearlite tissue is generated in the wire rod 110. Cleaning
and recoating are performed using a middle line where
the uniform pearlite tissue has been generated, and then
the process is performed up to the final target wire diam-
eter through the secondary drawing. Here, the amount
of the drawing is determined based on the composition
of the wire rod 110 and the expected tensile strength of
the wire drawn to the target wire diameter.
[0040] The wire rod 110 drawn to the target wire diam-
eter shows high strength due to the hardening process,
but shows low elongation at break, merely 1 % to 3 %.
Thus, the wire rod 110 needs an additional process to
recover the elongation. In order to recover the elongation,
annealing heat treatment may be applied to the drawn
wire rod 110 at a temperature equal to or less than the
transformation point, between 400°C and 500°C Through
such a heat treatment, the elongation of the drawn wire
rod 110 may be increased from 1 % to 3 % up to the
target 6 % to 7 %.

[0041] The above-described method of manufacturing
the high-strength bead wire includes the wire rod prep-
aration S100, the coating application S200, and the draw-
ing S300. Still, other processes may be also included in
the method. For example, preparatory processes for
drawing the wire rod such as pickling-cleaning-coating-
cleaning-drying may be included. In addition, after the
drawing S300, the surface of the wire rod may be plated
with bronze made of an alloy of copper and tin by a chem-
ical plating or electroplating method to ensure anticorro-
sion and increase the strength of adhesion to tire rubber,
and a resin coating may be further applied onto the sur-
face of the wire rod to increase anticorrosion, thus resist-
ance to corrosion may be increased.
[0042] Apart from the wire rod preparation S100, the
coating application S200, and the drawing S300, a man-
ufacturing process required for drawing the existing wire
rod may be included. Since such a manufacturing proc-
ess is a well-known technique, a detailed description will
be omitted herein.
[0043] The high-strength bead wire is manufactured
by the above-described method of manufacturing a high-
strength bead wire. The high-strength bead wire manu-
factured by the above-described method of manufactur-
ing a high-strength bead wire may have a strength of 240
kgf/mm2 or greater and an elongation 6% or greater.
Such a high-strength bead wire has a high strength-to-
weight ratio when applied to automobile tires, thus mak-
ing it possible to reduce the weight of and increase fuel
efficiency of the automobile, and endurance against tire
pressure and resistance to external shocks are increased
thanks to the high tensile strength, thus increasing sta-
bility of the automobile tires. (Such a high-strength bead
wire may have a strength of 240 kgf/mm2 to 260 kgf/mm2

and an elongation of 6 % to 8 %.)
[0044] The high-strength bead wire manufactured by
the above-described method of manufacturing a high-
strength bead wire includes the wire rod 110 containing
0.86 % to 1.02 % by weight of C and 5 g/m2 to 10 g/m2

of the phosphate coating 120 to be applied onto the sur-
face of the wire rod 110, wherein the wire rod 110 is
drawn by the drawing apparatus 130 that includes the
drawing die 131 capable of drawing the wire rod 110, and
the pressure die 132 installed in front of the drawing die
131 and capable of applying pressure to the wire rod 110,
and thus the high-strength bead wire is manufactured.
[0045] (Here, the pressure die diameter (a) may be
1.05 times to 1.20 times the drawing die diameter (b).
Since the critical meaning of the pressure die diameter
(a) has been described above, a description thereof will
be omitted herein. In addition, since the reason for ap-
plying 5 g/m2 to 10 g/m2 of the phosphate coating 120
onto the surface of the wire rod 110 has been described
above, a description thereof will be omitted herein.)
[0046] The wire diameter of the wire rod 110 may be
5.0 mm to 9.0 mm, and the wire rod 110 may be formed
with a wire diameter of 0.8 mm to 3.0 mm after the drawing
process. The wire rod 110 may include silicon (Si), man-
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ganese (Mn), and chromium (Cr), wherein the Si may be
0.40% to 0.58% by weight, the Mn may be 0.25% to
0.40% by weight, and the Cr may be 0.15% to 0.25% by
weight. Alternatively, the wire rod 110 may include phos-
phorus (P), sulfur (S), copper (Cu), and aluminum (Al).
[0047] Components included in the wire rod 110 play
the following roles.
[0048] Carbon (C) is an element essential for increas-
ing strength and elongation of the wire, and when high
carbon steel containing a high C content is used, the
high-strength bead wire may be manufactured due to a
high melting effect. On the other hand, when the C con-
tent is low, it is impossible to manufacture the target high-
strength bead wire even if the amount of the drawing is
increased. Si is an element effective for reinforcing the
steel without lowering the elongation of the steel. In ad-
dition, Si is an element vital for controlling the surface
area of a ferrite phase in the steel, and in order to obtain
the high-strength bead wire, 0.30 % by weight of Si or
greater is required.
[0049] Mn is an element stabilizing an austenite phase,
and Mn is an element vital for preventing the formation
of the ferrite during continuous annealing cooling. In ad-
dition, Mn is an element effective for increasing the
strength and hardening process of the wire rod. P is an
element effective for reinforcing the steel and is added
according to strength levels, and in order to have a rein-
forcing effect, 0.005 % by weight of P or greater is desir-
able. However, when the amount of P exceeds 0.025 %
by weight, the weldability degrades.
[0050] S may be a factor lowering the characteristic
values such as torsional rotation and bending by gener-
ating non-metallic inclusions such as MnS, and the like,
and thus it is desirable to lower the content of S as much
as possible when manufacturing the high-strength bead
wire. Cr is added to increase the strength and freshness
of the wire.
[0051] Embodiments of the present disclosure will be
more fully understood from the following detailed descrip-
tion hereinafter. It is to be understood that embodiments
are given by way of example and not of limitation of the
present disclosure.

[Embodiment]

[0052] Component contents of the wire rod for manu-
facturing the high-strength bead wire are expressed in
weight percent as follows: C: 0.90 % to 0.94 % by weight,
Si: 0.40 % to 0.58 % by weight, Mn: 0.25 % to 0.40 % by
weight, P: ≤ 0.020 % by weight, S: ≤ 0.020 % by weight,
Cr: 0.15 % to 0.25 % by weight, Cu: ≤ 0.040 % by weight,
and Al: ≤ 0.007 % by weight.
[0053] The wire rod of 5.5 mm diameter was used. The
bead wire of 1.60 mm diameter was manufactured using
the wire rod, and the manufacturing process is as follows.
Scales and impurities remaining on the surface of the
wire rod are removed and cleaned by physical and chem-
ical methods, and a phosphate coating is applied onto

the surface of the wire rod for lubrication.
[0054] The physical descaling process is a process in
which the wire rod is bent while passing through a des-
caling roller so that the scales are peeled off, and the
chemical descaling process is a process in which the
wire surface is cleaned by chemically removing the re-
maining scales through hydrochloric acid pickling or elec-
trolytic pickling.
[0055] Following this, 5 g/m2 to10 g/m2 of phosphate
coating is applied onto the surface of the wire rod during
the drawing process to increase the lubrication. Then,
the coated wire rod is drawn up to 1.60 mm diameter. A
pressure die is installed in front of a drawing die during
the drawing process to increase lubricity, and the diam-
eter of the pressure die needs to be 1.1 times the diameter
of the drawing die or less.
[0056] Concerning the pressure die, the smaller the
wire diameter ratio, the higher the pressure between the
pressure die and the wire, and thus the lubricity is in-
creased as more lubricant is flowing therein. On the other
hand, if the wire diameter is too small, the pressure die
may be blocked by large particles in the lubricant, rather
reducing the lubricity. Thus, in embodiments of the
present disclosure, the pressure die ratio has been set
to 1.05 times to 1.2 times using lubricant with small-sized
particles so that more lubricant may be flowing between
the pressure die and the wire, and thus uniform process-
ing may be carried out between the inside and outside
of the wire during the drawing.
[0057] The wire surface of 1.60 mm drawn wire under-
goes a pickling and is cleaned, and then deposited in a
bath at a temperature between 400°C to 500°C to recover
the elongation from 1 % to 3 % up to 6 % to 7 %. Following
this, in order to increase anticorrosion and the strength
of adhesion to the rubber, the wire passes through a
bronze plating bath in a chemical plating manner so that
the wire surface is plated with the bronze plating. In ad-
dition, a resin coating has been applied for anticorrosion
to prevent damage caused by moisture even during a
long-term storage.
[0058] Physical properties of the high-strength bead
wire manufactured through the above-described process
are shown in FIG. 6. In detail, the high-strength bead wire
manufactured through the above-described process may
be capable of high tensile strength of 2,456 Mpa and high
elongation of 7.28 %.
[0059] The high-strength bead wire and the method of
manufacturing the same according to one or more em-
bodiments of the present disclosure described above
have the following merits.
[0060] Tensile strength of the existing bead wire stands
at 180 kgf/mm2 to 220 kgf/mm2. In order to increase the
strength of the bead wire, the C content needs to be in-
creased. However, if the C content is increased, the char-
acteristic values such as torsional rotation, bending, and
kink may be lowered during the drawing. In detail, when
the high C steel wire rod containing a high C content is
drawn, whereas the outside of the wire rod is less proc-
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essed, the inside of the wire rod is more processed in
comparison.
[0061] When the high C steel wire rod containing a high
C content is drawn, internal cracks or blowholes may be
generated due to the difference in processing between
the inside and outside of the wire rod, which causes non-
uniform processing, and as a result, the characteristic
values such as torsional rotation, bending, and kink are
lowered.
[0062] However, according to one or more embodi-
ments of the present disclosure, even when the wire rod
is drawn after the lubrication performance is increased
during the drawing process, the characteristic values
such as torsional rotation, bending, and kink are not low-
ered. In detail, the lubrication performance is increased
by increasing the amount of the phosphate coating 120
to be applied onto the surface of the wire rod 110 to 5
g/m2 to 10 g/m2 and at the same time, making the pres-
sure die diameter (a) 1.05 times to 1.20 times the drawing
die (b) so that the pressure to be applied to the phosphate
coating 120 may be increased.
[0063] As a result, the high-strength bead wire having
a strength of 240 kgf/mm2 or greater and an elongation
of 6 % or greater may be manufactured. (In other words,
the high-strength bead wire may have a strength of 240
kgf/mm2 to 260 kgf/mm2 and an elongation of 6 % to 8
%.) The high-strength bead wire has a high strength-to-
weight ratio when applied to automobile tires, thus mak-
ing it possible to reduce the weight of and increase fuel
efficiency of the automobile, and increases endurance
against tire pressure and resistance to external shocks
thanks to the high tensile strength, thus increasing sta-
bility of the automobile tires.
[0064] While example embodiments of the present dis-
closure have been illustrated and described in detail with
reference to the accompanying drawings, it will be clear
that embodiments of the present disclosure are not lim-
ited thereto. Numerous modifications, changes, varia-
tions, substitutions, and equivalents will be apparent to
those skilled in the art. Thus, it is intended that the spec-
ification and examples be considered as exemplary only,
with the true scope and spirit of the invention being indi-
cated by the appended claims.

Claims

1. A method of manufacturing a high-strength bead
wire used as a reinforcing material for an automobile
tire, the method comprising:

preparing a wire rod containing 0.86 % to 1.02
% by weight of carbon;
applying 5 g/m2 to 10 g/m2 of phosphate coating
onto a surface of the wire rod; and
drawing the wire rod onto which the phosphate
coating is applied,
wherein, in the drawing, the wire rod is drawn

through
a drawing apparatus including a drawing die ca-
pable of drawing the wire rod and a pressure die
installed in front of the drawing die and capable
of applying pressure to the wire rod, and
the diameter of the pressure die is 1.05 times to
1.2 times the diameter of the drawing die.

2. The method of claim 1, wherein
the wire rod includes silicon, manganese, and chro-
mium, and
the silicon is 0.40 % to 0.58 % by weight, the man-
ganese is 0.25 % to 0.40 % by weight, and the chro-
mium is 0.15 % to 0.25 % by weight.

3. The method of claim 1, wherein
the wire rod that has undergone the drawing is
formed with a wire diameter of 0.8 mm to 3.0 mm,
and has a strength of 240 kgf/mm2 or greater and
an elongation of 6 % or greater.

4. The method of claim 3,
wherein when the wire diameter of the wire rod after
the drawing is greater than 1.3 mm,
the drawing includes a primary drawing, and
when the wire diameter of the wire rod after the draw-
ing is less than 1.3 mm,
the drawing includes
the primary drawing, a patenting process, and a sec-
ondary drawing.

5. A high-strength bead wire used as a reinforcing ma-
terial for an automobile tire, the high-strength bead
wire comprising:

a wire rod containing 0.86 % to 1.02 % by weight
of carbon,
wherein 5 g/m2 to 10 g/m2 of phosphate coating
is applied onto the surface of the wire rod, and
the wire rod is drawn by
a drawing apparatus including a drawing die ca-
pable of drawing the wire rod and a pressure die
installed in front of the drawing die and capable
of applying pressure to the wire rod, and
the diameter of the pressure die is 1.05 times to
1.20 times the diameter of the drawing die.

6. The high-strength bead wire of claim 5, wherein
the wire rod includes silicon, manganese, and chro-
mium, and
the silicon is 0.40 % to 0.58 % by weight, the man-
ganese is 0.25 % to 0.40 % by weight, and the chro-
mium is 0.15 % to 0.25 % by weight.

7. The high-strength bead wire of claim 5, wherein
the wire rod drawn through the drawing apparatus
is formed with a wire diameter of 0.8mm to 3.0 mm,
and has a strength of 240 kgf/mm2 or greater and
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an elongation of 6 % or greater.
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